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S!..!EG5NS"l"RUG"l"IClN 214 
SYSTEMS LIFE CYCLE COST ANCSLYSIS 

Arm 
PUYBACX GALGUt.AT' I GINS 

I2 NclVEMEER ‘I 1 SSb 
ANM.YST : S.F.KF?sT'ut-5VIGb-i 

FERPlIL~E GC)NSTRUGTIC3N ENGINEERING SERVICES 



FERMI LAB CENTRAL. COMWJT I NG FAC I L 17”~ 

SI..iBCONSTRlJC:T’ T 5N 214 
I.. I FE CY,/CL.E CXXZT PiNPk.‘i’S I S 

FC3W 
IIESIGN BASIS SYSTEM 

f)X AC UNITS I.41 7-l-i FREE COOL I NG AND F5UR S”K3=’ 1-i I -EFF ,, COMPRESSDHS 

FERM I LAB C~~NSTRUCT I5N %NG:~NEER 3: NG 33%’ I CES 



FLNPAKX % 
-----I-- “-.““---.e.- 

ESGALAT I5N % 

--” --.-. ---.““-_.l----l.---_----.-----.-- 

FUEL 3. 
-.--.““- 

0 . r:x:t 
E3.40 
El.40 
8. 80 
8. Em 
8. &lo 
8. 80 
8.80 
8. 80 
8.80 
8. 80 
a )I 130 
8. 80 
8.8(3 
8.80 
8.80 
8 . 80 
8 . 80 
8.80 
8. a0 
8.80 
El. 80 
El. Em 
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YEAR 

CA8H 
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I”‘LJEt 1 
FUEL 2 
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MAT NT. 
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YEAR 
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t:lJM . 

YEAR 

GAS~“i 
tdot3-r * i 
Mc3R-r t 2 
FqJEL 1 
FUEL 2 
FUEL 5 

MAINT. 
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CUM. 
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$5 

1997 
-----““.--“-- 

4) * tjij 
ij . tjij 

0 * iji:? 
30126.38 

r:, . rjcl 
0 ” ijrj 

223&. 4-3’7 
..“-,..“-....-.....-- 

52362” 45 
-.....--...*---“-“-. 

I998 
-.“.....o...----.- 

4) . 04) 

ct. OQ 
0 . ijo 

~30377. 67 
0 . cm 
tj ” fj(1 

2258.87 
“--““.-““.---.- 

32&96.!54 
-““.-.....^.“...---. 

.-“. ..-...“...“--..-- l...“l..“--.*“.l”-l” 

bP8A6S 71 c . c ‘73 1 SC, 1 . 88 

3.989 
“.“--L-“,“--- 

tj ” (50 

0 ” 00 

i) . 00 

28189.43 
0. uu 
0 ” 4:s rj 

206 1.79 
. . ...-..” -... . ..“.^.-“.“-. 

30251 . 28 
-..““...,,...--.~-- 
--“---.---- 
447248.56 

1994 
---..“..“-A-- 

0 . ix? 
tj. (:!U 
t:, ” i:Hj 

29384.92 
ij ” r:bg 
u. uu 

2169. CC3 
~...-.-I..,.-“--1 

3 I 955.98 
““.-.““.---.““““..“” 
. . . . .s..“.....“.---.- 
60239 1 . uu 

1999 
-.---“.“-1-- 

Q I) UC) 
ij * 00 
tj ” i)cj 

;iSr:r&:S L . ijJ 
0 . t:trj 
fr l 4jtj 

228 1. . 90 
---l*“.“--“...“l 

329 f. a. 95 
-..--“--“...---.” 
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FERMILAB PROJECT 1 ITLE 

1 COST . CENTR$L CO?l~UTI~l6 FACILITY -: TITLE 2 : 
a, 

#P 
: ESTIMATE HASF x . - IPFRSTJUJIJJ 
1 SECTION OUANTITIES BY 

JG 1 
PRICES BY CHECKED BY 

JG : 

- 
I I I. 

1p~vJECl NO. DATf 
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10 SEPT,,% I 
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16 SEPT, 86 I 19/27 
OISTRIB lurloy OF ITEMIZED COST . . . . . . I 
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EYLAB 
ESTbiATE 

pRoJ8!!i?i%L COMPUTIliG FACILITY i TITLE 2 
PHASE 2 - 'SUPERSTRUCTURE 

GTION QUANTITIES BY PRICES BY 

CES JG WN I 

I I I / 

DI3TRtBUTIOH OF ITEMIZED COST . . 

1). j 1’2” ,, 
‘EIM I DESCRIPTION OF WORK ITEMS 

I 
OUANTITV I UNIT I 

UNIT 1 AMOUNT AMOUNT i UNIT AMOUNl -, 
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ESTIMATE 
CENTRAL Cp!lPUTING FACILITY -. TITLE, 2 

C~ASF 3 - SIIPFR~ 
t@ ' 

SECTION 
CES. 

QUANTITIES BY 
JG 

PRICES ar 
WN 

WANTITY 1 UN17 

ROJECT NO. DATE REVISION DATE 

10-5-3 10‘s~~~~~ 86 16 SEPT, 36 
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1) (2)' (3) 
UNIT AMOUtjT UNIT AMOUNT UNIT 1 AMOUNT 
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ITEM 
NO. DESCRIPTION OF WORK ITEMS 

I 
OUANTJTY 

I 
UNI+, 

r J I 

I 

REVISION OAT6 

I 

PASE 

26 SEPT, 86 23127 
I I I 

DlSTRlBUTlDN OF ITEMIZED COST , 
., 

1) (2)’ ,. 

UNIT 1 AMOUtdT UN4T’ 1 AbiOUNT 
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3) 
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DISC. 

-“........^“.- 

0 ” i)t:, 

7. 90 
7.YU 
'7. 90 
7. 90 
7.w 
7.90 
7.?0 
7. 90 
7.90 
'7. 90 
7.3u 
7 . SW 
7. 9u 
7. 90 
7. 90 
7.90 
7.90 
7.5w 
7.90 
7. 90 

7. YU 
7. 90 

FINkVKE li: 
--------.....---I 

ESCCILAT Z UN % 
ll*ll-l”---.l----.--“-“.--..“---.-.-.--.-- 
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YEAR 

CASH 
MGRT. 1 
MfDRT” 2 
F=UEL l 
FUEL 2 
FtJEt, 5 
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‘fEf2R 
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MGRT I) l 
MORT” 2 
Fu3”.. 1 
FlJEt 2 
F’UEI, 3 
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YEAR ’ s 

a.JM ” 

1992 
----.“.---- 

Q ” 01:) 
0. cm 
Q ” OQ 

45747” 32 
Q . cm 
Q ” ot:9 

2325. 5Q 
-----.-....-.- 

47872 * a2 
l-....“-l-..--...... 
.- -... .I - I^ . . _“. “... II 
&02:~9S I 62 

x9925 
_---__.----- 

Q ” QQ 
Q ” QQ 
6. QQ 

46228.90 
Q ” QQ 
Q ” QQ 

2147” 16 
--“.“.------ 

4827& I( 07 
-...-----m...-- 
.....-““.-l---““.- 
650&74”6Y 

l-*...---*.....--.... 
898221;” 94 .- 

(19 ” r:,c:t 
Q ” QQ 
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0 , 00 
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-....------- ------.*I-- 
-.- ,----- -- -.....--.-.-....-“- 
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FTNANCE % 
.m.-.“s...“....-l--.----~- 

ESCCaLCST~DN % 
---.l--ll------l.-.l.l.--.---.--l-I--I1 



YEAR 
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..“-------- 

586894. 3 1 CUM It $ 

-----..“.-c_- ---*.“-..ll-l C--..a.---.-e...l 

C&S&t 
MQRT. i 
MCIRT. 2 
FUEL 3. 
FUEL.. 2 
FUEL. 3 
MAINT. 

YEAR ’ 0 $ 

. . . . . . . ..e.--“...--. I..- -.~“.-..I”-.“-“-C-.. -..“.-----.-.-.- 

CUM I/ :$ 
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$ &5’3:1, St:? 63237 ” 05 63789.85 
-l--.l-.^-“l.“” ----....-“.-.....-I ----.------ 

‘fEAR * s 

_-_--.--_--- -?...---“..-“.” . . . . -. 

1376;1546” 38 CUM ” 

YEAR 2 ij rj 6 2007 
-....e.-*.“-“-“---- 

ij” C?O 
ij ” ftQ 
1:; ” 00 

63488.27 
ij ” 00 
cj ” ijo 

2474 I 78 
-------.....- 

,559&3. 03 
..e-.....--l..--*C 

3308 
----.....-.--- 

Q ” cm 
(j ” CMj 
0 ” rjij 

6401’7” 83 
0 ” i:, ij 
ij ” tjij 

25~jij * ij 1 
-l--...“l”---.“l^ 

......m.......----..-I 
0 ” ijij 
0” 00 
0” cm 

62963.05’ 
1:) ” ijij 
tj ” fjtj 

2449.80 
-~“.-.“.--“..-- 

65412.88 

CASH 
MC3R4. 1 
MORT” 2 
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FUEL. 5 
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. . ..--.....“.-....-- 
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..“.d--“~.s~-.““~ 
-- - - - - __. -. . .._ - 
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---..-..----- 

CUM. 
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F’ERM I LAB CENTRAL CCfMPl.lT IN!3 F’AC f L f TY 

SlfBC:ONS’?-RUCT’x C3N a/4 
t X FE CY C:L..E: CC:lST ANAL..YS I S 

CfNfFXED PRESENT WtlRTti CCIMPARISONS 
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IBj 
FILE 2 * 

. . . ..------w..-.-” 
355000 II OCl 

i:, . 00 
562&U. 0 1 
f.36733. CL6 
57216. 10 
57691.15 
58176.26 
58665.45 
59153.77 
5965cs I 24 
&U 157. 90 
6i36635 q 78 
61173.93 
616EH3.37 
6220’7, 15 
&273:, * 35) 
63257 a 35 
697@9 q 85 

64326 DI 33 
64867 a 32 
65412,88 
65963 a U5 
66517.84 

ANAtYST : S. F. KRSTUL.CWICW 

s-++-B APPARENT BREAK-EVEN YEAR = 

(A-B) 
YR’S $ 

-......-....“...----.-^ 
34<,oi:, . (:‘,i:t 

i:i ” 00 
-26262.72 
-2648 1” 78 
-26702 II 6’7 
-26923.3Y 
-27 149” 98 
-27576 m 44 
-2:7c5SQ4 * 79 
-27835. iJ!f,$ 
--2Bf)&,7 y 22 
-333Q 1 ” 33 
-2853’7 I 59 
-28775 m 42 
--2’7 0 15 * 45 
-29257 l 47 
--2933 1 r 5i:, 
-2Y747.58 
-29’395 m 70 
-30245. W9 
-304Y8 a 18 
-30752 m 58 
-J 1 Esr:19 ~ i:,9 

lY8Y **if- 

IA-01 
CUM. t 

.*.-*.“-l”.--- . . . . . - 
34CKP3. &Ml) 
34i:mr:, = i:m 

7737,28 
-- 18744 s 3:) 
-434*47 * 17 
-72372 ~ 56 
-99522 I, 35 

-1.26898.99 
- 154503 e 78 
- J. 82338” 85 
--2j,t34<&. a:3 
-3q3-707 ~ 96 I.... ” 
-267244.75 
-29602C, I 1 Y 
-325c335.66 
-354293 - 12 
-383794.62 
-413542. IY 
-443537.88 
-475789 I 75 
-30428 1 Ij 94 
-535i334 = 513 
-5665(:,49 I 62 
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Fl3Wi I LAB f=EN”l”RAL CGMPUTI’NG FACTLITY 

SIJBCUNSTRUC:T I CJN 2/4. 
SIMPLE: PAYBACK CALCXILAT I ClNS 

FUR 
ALL. SYSTEMS 

12 NCIVEMEER , 1986 
ANALYST :: S m F 5 KRSTULCtV I Cl-l 

FERM I LAB CCINSTRUCT I: ON ENC3 I NEER I NG SERV I CES 



GGF SuBGuNSTRuGT 214 
S I MPLE F’AYE;AGM 

INPUT VALIJES DFS I t3N SYS _. STD AG SYS 

IN :E -I- I AL_ TOTAL COST s 387 9 (:)cKj rG ,967 ) i:Ii:,Q 
ANNIJAI., OF’ERAT T NC3 G0ST :$ 27 9 699 $ 43 IJ 845 
ANNUAL. MA I NTENANGE COST 2% 2 , i:>cm Ig 2 9 cti:10 
SAL.VAQE VALUE AT YEAR 20 $ (1 :?G 0 

DESIGN SYS STD AC SYS 
EXPENSES EXPENSES 

YEAR ANNIJAL GUMULAT I VE ANNUAL GUMULAT I VE 

29 q 699 8 446,390 
29,699 $ 476 y cm7 
29,699 2% 5Q5 ‘I 796 
29 aj b99 * 5135 495 * 
29 ,, 69’3 s 565,194 
29,699 $ 594 893 5 
2Y v 699 9 k24 592 ‘) 
2Y, 699 $ 654 ,291 
2Y,hY9 .$ 683 990 .g 
29 4 699 $ ‘713,lsSc7 
29,699 $ 743,388 
29 ,h99 :$; 773 08’7 , 
29 ‘I 6599 8 802,786 
29,699 $ 832,485 
29 3 699 s %62,l%4 
29 y 699 9 %91,%83 
29 q 699 $ 921,582 
29 ) 699 $ 951,281 
29 v h9Y $ 980 980 9 

0 ) 8 C?$i?i:r 980 v 

DESISN SYS UGGURS AFTER l * 2 YEARS I$ 423 3 788 j 

TOTAL. GQST OF DESIGN SYS FUR 20 YEARS 1% -3 9ci?o IJ 980 
Ta7’ AL Gix3T OF STD AC SYS FDF~ 20 Yr:ARS IS $1 9 283,900 

v-100 



1: N I I” E AL.. Ttrr AL.. COST $ 
G,NNl..K7L OPERAT I NG CXST $ 
ANN UPiL PM I NTEN&SNCE CDST $ 
SALVtWE VALUE AT YEkW 20 $ 

DESX SN SYS 
EXPENSES 

‘f EAR ANNUAL CUMUI-AT I VE 

INITIAL 9 387 y r:,OQ t 387 CJ QCJCJ 
1 8 29,699 $ 416,689 

446 2J 39s 
476 $ CJY7 
7.305 ‘I 796 
535,495 
SAEi, 194 
374 ‘I 893 
&24 ) 592 
kc54 ,291 
&83,9cw 
713,&W 
743 ‘f 388 
773 ,087 
f302 ‘I 786 
832 ‘I 485 
862,184 
893,883 
921,582 
951 ,281 
5’80 eJ 980 
Y#Ct g 980 

F’A’fBAC~: F-OR DESIGN SYS OCCURS AFTER 1 Ij 3 YEARS ($ 

T0TAL CC)ST OF: DESIGN SYS FOR 20 YEARS IS :$ Y 86 , ‘380 
TD’T&L COST CIF 1975s SYS FOR 20 YEZCSRS IS $1 ,, 467 T 400 
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-j-yp]: C&I.. 5FEFtii-r I NG EF=F I c: I EbJT3 I: ES F5R C5MF’UTER R55M A I R C5Nrl I T 1: 5NERS 
(RX SYSTEMS MANPFITORY TO ATTAIN 42F PEtJF’Cl I NT FCR 6SF PB AT 45% RH> 

T’U’P I CAL STATE-OF-THE-ART UNI 7-S WITH C5MFRESS5F; UNL.OC~DE!?S AND A-C5 IL 
C5l”lPRESSOR F’EF:FDF:MANCE PF:5F I LE 

4 STEPS FULL LCICIDEU: 
F;R’+ ST’EZ’ 

0 m 76KW/T5N 1 <:Jt:l;.; c/qpfq- 1 y-y 1 
lJNL5ADED: CJ. ci7+::14/-r5rlJ SS% CAF’pqC f “i-1’ 

SECDNP STEP UNLOADED: 0 m 54KbJ/TC)N 7 ,s 7. CAF’AC I TY 
TH3: RI:) STEF UN’L5&L’~ED :: 0. 57KWiTON zs:( Cpp&~ I y-y 

F-AN PERF5RMANCE PR5F T LE 
STAT Z C F’AESSURE DROF: bJ 1: TH A--C5 I I- C5NF I SURIQI-I- I 5N: 3 5(-J LL L I Z NCHES WC 

TYF ICGL STATE-OF-THE-ART UNITS bJ/ STANDARD HI EfF I CI ENCY COMPRESS5KS C&JO A-C5 IL 
C5MPRESS5R PERFORMANCE F’iiDFILE 

COMPRESSORS LOIWED: 6:; v 76KW/‘TON j(:J(:!y” iEipErCi ty 
FAN PERFDRMkNCE F’R5F f LE 

STAT I C PRESSURE DR5P W I TH A-C51 L C5NF.I SURfiT 5N: 2.96> INCHES &Jf: 

TYP I CAL IS75 STYLE ‘UN ITS id I TH STfiNPARD COMFZESSDRS AND SiAR-CO I L 
COMF’RESSUH PERFORMANCE F’ROF I LE 

CKIMF%ES$~F:S LOADES: (1,” cjy=3--;-?-5p4 1 c;i:?% Cg.!$=yfC 1 T’i’ 
FAN PERFORM#WCE FR5F ILE 

STAT 1 C F’RESSUWE I?RDF’ W X TH SLAB-C51 L CONF I S’URfiT i ON: 3, C)O INCHES WC 
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